Pathways of inflammation and cell death in the lung: modulation by vasoactive intestinal peptide.
The pathogenesis of tissue injury in disease is a complex process that is only partially understood. We have investigated different models of acute lung injury, representing the clinical entity known as the acute respiratory distress syndrome, and tested their possible modulation by the neuropeptide vasoactive intestinal peptide (VIP). Three major mechanisms of injury appear to be involved in many of these models as common denominators: (1) activation of nuclear transcriptions factor NFkappaB; (2) apoptotic cell death; and (3) excitotoxic phenomena, due to activation of N-methyl-D-aspartate glutamate receptors. These pathogenetic mechanisms and pathways are logical targets of therapeutic intervention. Protection by VIP against lung injury, and against related forms of injury/cell death of neuronal cells and heart muscle, is attributable, in large measure, to the ability of VIP to suppress these mechanisms, and to additional anti-inflammatory and anti-oxidant actions. Finally, a hypothesis is presented for survival-promoting pathways that can be augmented by VIP and the related pituitary adenylyl cyclase-activating peptide.